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(57) Abstract: 

problem to BE SOLVED: To provide a olad material 
excellent In corrosion resistance and used as the member 
for a heat exchanger, 



SOLUTION: One side of a core material having a 
compsn. contg. 0.6 to 1,6% Mn r furthermore oontg. one or COPYRIGHT: (C)2000,JPO 
fi two kinds among 0.5 to 1.6% Fe, 0.1 to 1,0% SI and 



0.1 to 1.0% Cu, contg., at need, one or w two kinds 
among 0.05 to 0.2% Ti r 0.05 to 0.2% Zr, 0.05 to 0.6% V, 
0.06 to 0.5% Or and 0.01 to 0.2% Mg, and the balance Al 
with Inevitable Impurities la dad with an AI-SI brazing 
filler metal, and the other side of The oore material is 
clad with a sacrificial anode materiel contg. one or a two 
kinds among 1 to 10% Zn, 0.5 to 2.0% Mg, 0.05 to 0.5% 
Ti, 0.05 to 0,5% Zr f 0.05 to 0.5% V and 0.06 to 0.6% Cr, 
and the balance Al with Inevitable Impurities. 
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(57) [KM] 

[RUB] R^ft8fflW&£ Lt«l^Hfttt*c«hfc 
FW«WWS. 

[JBifc*R] Mn : 0. 8-1. 8%?:ML, $ £> 
CCF e : 0. 5 — 1. 5%, Si:0. 1 — 1. 0%, 
C u : O . 1 - 1 . 0 V 0 <Dft<D 1 «£ fete 2 1lgLh«£ 
mb. &miC&CXT i :0. 05-0. 2% % Zr : 
0. 05 — 6. 2%, V:0. 05 — 0. b% % Cr: 
0. 05 — 0. 5%. Mg : 0. 01—0. 2%COR*9CD 
I«ktt2«5Lb**(lU B«3#A 1 te^oq^pJig 

^tyiphUhm&<Di\m<D—^<DKmi<t. a i - s i 

fkhSttttv v FU KS*f©fl6*co>tffi(c % Zn : 

1-10%, Mg : 0. 5-2. 0%, Ti :0. 05 

-0. 5%, Zr:0. 05-0. 5%. V:0. 05 

-0, 5%, Cr:0. 05-0. 5K©rt©l«*fc 



A 1 - S i F b, 8CS»©ffc6r©>tBD 

Zn: 1-10%, Mg: 0. 5 - 2 . 0%, Ti : 
0. 05-0. 5%£^Tb, 8I9#A 1 feJr^^FDjjg 

c <t <t -r 4W *tt*c ft ti fcft&IMm r ^ 5 - 

A 1 - S i JR5 5 Wt ^7 »KU MEKttOftoSTOtfB 

Zn: 1-10%, Mg : 0. 5—2. 0%. Zr: 
0. 0 5-0. 5%4#^U «9#A 1 tectCX^pJiB 

w*^6a*«jaoiitt»sttw«r^9 9 Fbra* 
c <h znm t r mfmicmti itmsi&am r & $ ~ •> 

3 ] Al-Mn Jfc^aStJO— :£©Jt IBCC , 
Al-S i*45tttd'7?KU a«*tcofft^r<o>tffi 
K> 20 
Z n : 1 — 10%, Mg: 0. 5 — 2. 0%, V : 0 . 
05-0. 59tf&£«U m*)&A 1 fe£C£?^iS:fiK 

[ R«a 4 ) Al-Mn 3fi*AffiWO-*<Z>itHfc , 
A 1 - S i 2 5 y KU te&»(Dte75 , (DJt® 

cc, 

Zn: 1 — 10%, Mg: 0. 5—2. 0%, Cr : 
0. 05-0. 5%£^fU 8*9 #A 1 fcioq^ig 30 

^w^ea&^oami^Bm**-*? Fura* 

Al-SiS?, 5Wi77 9 F b, BCBWOftTETCD^H' 

Zn: 1 — 10%, Mg : 0. 5-2. 0%. Ti : 
0. 05-0. 5%. Zr : 0. 05-0. 5%£$W 
b, SS9**A 1 **V^Xtttofrbtj:&m&<Dmili. 

[fg^6 ] A I -MnX&A^D-^OJtBfC. 
Al-Si^ v F b, R^OflbSfO/tB 

Zn : 1-10% Mg:0. 5-2. 0%. Ti : 
0. 05-0. 5%, V:0. 05-0. 5%£^f 
b. n^ifiA 1 fcJ:tf^a^«^e&Sfflj5Scr)«tt 

[ M#B 7 ] Al-Mn »6*«*tO--*©it B «C . 50 
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A 1 - S i JR&9tf£*7 9 Kb, BfcB*KOffi35ro>}-ffi 

Z n : 1 - 1 0%, Mg : 0. 5—2. 0%, T i : 
0. 05-0. 5%. Cr : 0. 05-0. 5%£#W 

u jao #a i fcj:w^awift^&a4Bja©«tt 

[18*^8 ] A 1 -Mn3^ft«W©— ^»©>tB«C % 
A 1 - S iJ&*>5tt&2? v K b, KS^CDffi^CDK-M 
ec, 

Z n : 1 — 1 0%, Mg : 0. 5—2. 0%, Zr: 
0. 05-0. 5%, V:0. 05-0. 
b, mVtfA 1 ^J:V^jK^«93^&teSaJ!K<D«ltt 

[ 9 ] Al-Mn 3ft^K*f <£>— ^O^ffi^; , 

Ai-Si^ *3 9 K b, BCSttOffe#CDM-B 

Zn: 1-10%, Mg:0. 5 — 2. 0%. Zr: 
0. 05-0. 5%, Cr :0. 05-0. 5%£^W 

t»«ffl 10] A 1 -Mn*^feXtt©— #<DJtffi 
A 1 - S i «5 5»«r^5 y Fl, fcftt*©**© 

Zn : 1 - 1 0%, Mg:0. 5 — 2. 0%, Cr: 
0. 05-0. 5%, V: 0. 05-0. 5 %£$*j 
U 9 # A 1 *$«fc Cf ^Djjg^«ite^ 6 a 5 ffl/&<£4iq4 

11] A 1 -MnJ6^fcS»©^oitB 
fc. A 1 -S Uk*>Wt:9 5v F b, tfcBt*©fft#® 

Zn: 1 — 10%, Mg: 0. 5—2. 0%, Ti : 
0. 05 — 0. 5%, Zr : 0. 05—0. 5%, V : 
0. 05-0. 5%4ftlU g|9#A 1 ^oq^iS 

12] A 1 -MnXMSHO- ^ODit® 
tc, A 1 -S i S55tt$:^7y Kb. 8CKt*<0{fe*CD 

Zn: 1-10%, Mg: 0. 5-2. 0%, Ti : 
0. 05-0. 5%, Zr :0. 05-0. 5%, C 
r : 0. 0 5-0. 5%£ilrWU »9**A 1 teitf* 

oia^Rreft* e> a ^ ffl^so^^gs:^^ ^ fit 

[f»3R« 13] Al-Mn &&&Z$t<D—l3<DKm 
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CC. Al-Si^ *>tt£*^ ? Kb, W&tt<Di&X<D 

Office. 

Zn: 1-10%, Mg: 0, 5-2. 0%. Ti : 
0. 05-0. 5%, V : 0. 05-0. 5%, Cr : 
0. 05-0. 5%£$WU «0#A lfc«fctf*nflg 

2*<£$L>?=>v FM e 

t HtJftn 14] Al-Mn »**3S«©— *©K-BB 
te, A 1 -S iX5 9tt*»7 9 FU BcB**©fft*© 

Zn: 1-10% X Mg:0. 5-2. 0%, Zr: 
0. 05 — 0. 5%, V:0. 05 — 0. 5%, Cr: 
0. 0 5-0. 5%£^WU »9#Al*J:aqFPJ« 

tii^S 15] A J -M n*^B*tO— *©JtB 

Office, 

Zn: 1 — 10%, Mg: 0. 5—2. 0%, Ti : 
0. 05 — 0. 5%, Zr : 0. 05—0. 5%, V: 
0. 05 — 0. 5%, Cr:0. 05—0. 5%£^W 

[«sjc® 1 6 ] MI2A 1 -MnS^Btftt, Mn : 

0. 8-1. 8%, £SffU 3 i : 0. 1- 

1. 0%, Cu : 0. 1 — 1. 0%O^ll$/dJ2 

tttwrscitwikirsiBswii, 2, 3, 4,. 

5,6,7,8.9. 10,11,12,13, 1 4 £ 

few 1 5 i3tt©Wftttcc«nytj»sgftsflir ;i/ ^ a 

? FW. 

[tt#B 1 7 ] fuIfiA 1 -Mn^^Wlt Mn : 
0. 8—1. 8%, Fe:0. 5-1. 5%$rMl, 

t*^t? zmmgi. 2, 3, 4, 5, 6, 7, 

8. 9, 10, 11, 12, 13, 1 4 2/cttl 5I2$S 

[f8*^ 1 8 ] mm A 1 -Mn^MM^, Mn : 
0. 8-1. 8%, Fe:0. 5-1. 5%^#b, 
3 i : 0. 1-1. 0%, Cu : 0. 1-1. 0 

3fi<Drt©l«*fctt2«£*&U »»)*A]toJ:^ 
"JiB WW* 6 <c & «J5S**-r £ C i <b T SIS * 
311 , 2 , 3 , 4 , 5 , 6 , 7 , 8 , 9 , 1 0 , 1 1 . 
12, 13, 1 4 */ctt 1 5K«©iBfttt«cftti/c«lX 

9) mflSA 1 -Mn^^B^tt, Mn : 
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0. 8-1. 8%, £^TU $6CCSi : 0. 1 — 

1. 0%, Cu:0. 1-1. 0 %<Dft(D 1 «* fctt 2 

T i : 0. 0 5-0. 2%, 
Zr : 0. 0 5-0. 2%, 

V : 0. 0 5-0. 5%, 
C r : 0. 0 5—0. 5%, 
M& : 0. 0 1—0. 2% 

^1.2,3,4,5,6,7,8,9,10,1 
1 . 12, 13. 1 4 ifcli 1 5 KttOWAISKWifc 

[I»*B2 0] bJKA 1 -Mn^Wtt. Mn : 
0. 8-1. 8%, Fe:0. 5-1. 5%£^WU 

sett 

T i : 0. 0 5—0. 2%, 
Z r : 0. 0 5—0 . 2%, 

V : 0. 0 5-0. 5%, 
20 C r : 0. 0 5—0. 5%, 

Mg : 0. 0 1 ^0. 2% 

^1.2,3,4,5,6,7.8,9,10,1 
1 , 12. 13, 1 4 £/cte 1 5 8ffitt<DWAteKffftfc 

j^&gfflT^-'jA^^.;, F«„ 
[fi*S2 1 ] BtffEA 1 -Mn^iSWlt Mn : 

0. 8-1. 8%, Fe:0. 5-1. 5%%^fU 
3£&CS i : 0. 1 — 1. 0%, Cu : 0. 1-1. 0 

30 %<Drt©ia*/ctt2a*$WU 3£(C 
T i : 0. 0 5—0. 2%, 
Z r : 0. 0 5—0. 2%. 

V : 0. 0 5 — 0. 5%, 
C r : 0. 0 5 — 0. 5%, 
Me : 0. 0 1 —0. 2% 

$3% 1.2.3,4,5,6,7,8,9,10.1 

1. 12, 13, 1 4*ft:M;l 5Ktt©WAtefc«ftfc:. 
40 S^giSffir £ ~ -5 ^ V KW, 

[0 00 1 ] 

[*»Ji<DJSr C(?>»?att, K^t4, SfCct 
[0 00 2 ] 

50 S«(7)itI{CA 1 -S i FU %M<D 



5 

ffe#<DJtBtC &&&&&& tbTXM J: K) b&UTJl 

7 7 Ftttt. J I S 3 0 0 3 (fifi%T\ Mn : 1 . 
0-1. 5%, Fe : 0. 05-0. 20%, S i : 
0. 6%«T, Z r : 0. 7feTF%, Zn : 0. 10H 
T%> mU : A 1 J:oqppJiB^I**) =SrS«<h U * 
OJiffifCj IS 7 0 72^f,tc^Al-Zn^#i 
ttRfiSWS:^^ ^ F U ."SWOffe^CD/tffiCCA J - S 10 

FWttfcDfctiTtr**. 

[0 0 0 3 ] WJiBT;U$~$A-£#^? K^COA 1 - 

*H-#te»JS ? ft tc C & o 

[0 0 0 4] C ft ££5^r (J^t 
%tefifi%&7jrj-) (a) Mn : 1. 0—1. 5%. F 
e : 0. 7%tTF, S i : 0. 6%WT, Cu : O. 0 
5-0. 2%, ZniO.'lWfeSffl, «0*JA 30 

SSfef©— ^O^ffltC. Al -S i^5 5ttSr^7 7 F 
U Zn : 0. 1 — 1. 5%. 

Fe:0. 7£Mx.-l. 2%£#*ru a03WA 1 *5 

F or& swfttt*c«*iA:«a£jft»mr ^ a^^ 

*5 ? Ftt <^g3¥ 10- 1 7 9 6 7 , 
(b)Mn:0. 3—2. 0%*$J:^Cu : 0. 10 — 
0. 8%CDlS£*:tt2iI£$WU iSWCCjSC-CM 
g : 0. 1-0. 5%. S i : 0. 1 - 1 %£^?TU 40 
S6tC£««CjBtrC r : 0. 0 5-0. 3%, Zr: 
0. 05-0. 3%, Ti :0. 05-0. 3%. B: 

o. oi-o. i%<Dft<Dim£tc&2mu±*^m 

U SO** A 1 4Bj:Cf^a^Ftt«J3&»e>ttSjfifiRC!)A I 
^4^6 ^ ^SW-^Wl^, Al-Si^3 5*t 
FU ^WOftofrOJtffifc, Zn : 1. 5- 
4. 0%, Fe : 0. 5%*ffl* 3%#T*S*T U s# 
StCJfcfcTMe : 0. 1 — 2. 5%. Sn:0, 01 — 
0. 2%, Ga : 0. 01-0. 2%<Dft<D 1 IS/clJ 
2SfeU:*dWb. 36fclCr:0. 05-0. 3% x 50 



1$g§ 2000-87163 
6 

Zr:0. 05-0. 3%, Ti :0. 05 — 0. 3 
%, B : 0. 01-0. K Mn : 0. 1-2. 0%, 
Si:0. l-l%©rt©l«*/cB2aJa±**# 

7^5-->A£&*5* F** («fH¥1 0 -7 2 6 3 2 

[0005] ct\hmf&fc&Htcm&&mmT)i>*~ 

yj*G&Z*v F»tt % «&KS&ttfcJt18W^£(DF 

£ *> &?l A * © £ w jh-r * cere * £ . 

[0 00 6 ] 

#^ab6ftTl,>£ e 
[0 0 0 7 ] 

WO— *OjtB5(c % A 1 - S i 9 Kb, 

SCSWOffi^oM-ffiW:. Zn: 1-10%, Mg:0. 
5-2. 0%^fl x ££>ttTi : 0. 05-0. 5 
Zr:0. 05-0. 5%, V : 0. 05 — 0. 5 
%, Cr : 0. 05-0. 5 %<Dft<D 1 mZTclt 2g£i 

/&©«»PI&£#£ i7 5 * Fir^S7JR^^A^# 
* ^ ? F»B % S5Mtt*«*> 6 p H 9 &±<DTJl*> V tt 

(n) mm (4) CC|BiSCDS**« % A 1 -Mn 

( i ) Mn : 0. 8-1. 8%^§WU 5^>k:S i : 
0. 1 — 1. 0% v Cu : 0. 1—1. 0Va(Dft(Dim 
fcb<«2S€:^WL/ v £lt)#A 1 J: CX^F pJiM^tt^ 

b<, (ii) Mn : 0. 8-1. 8%^*b, Zhfc 
Fe:0. 5-1. 5 %^WL, S69#A 1 4dJ:^ 
pJiS^F*«^e>^S|i^(DA 1 ^£*»6fc5;8*tr*«5 
Ci^i— gj?^b< s (iii)Mn : 0. 8-1. 8%^: 
SWb, ^6(CFe : 0. 5-1. 5%£#WU §^ 
CCS i : 0. 1 -1 . 0%. Cu : 0. 1 -1 . 0%(D 



7 

t&ZhlC-'m&Z U<. (iv)«WB(i). <ii) $ 
/ctt (iii)K«M>A 1 ^cc. $6tc£«(cj£i;TT 
i:0. 05-0. 2%, Z r : 0. 05 — 0. 2%, 
V:0. 05-0. 5%. Cr :0. 05 — 0. 5%> 
Mg:0. 0 1-0. 2KOrt©iafcU<»2«feLb 
^9#A 1 ^^^oJiM^^^^c^ffl^ 
©A l^fe3&>e>tt*St*-C*^Tfc«i:C\ it^fclB* 

[0 00 8 ] t©££W** 3&a^^»lBtcS^rfi5E3ti 
fcfc©T'£>oT, ( 1 ) A 1 -Mnl^Stt©-*© 
ttBK:, A 1 - S i*%Stt**5* FU »CBt*©fl6 
tfOfrffltt:. Z n : 1-1 0%, Mg : 0. 5-2. 0 
%, T i : 0. 0 5-0. 5%^Wl. 3S9#A 1 fc 

F L-caSHfttt*C«ti/cJ^Jft»fflT-rt/ £ A^£ 
^ FW* ( 2 ) A 1 -Mn*fi42*fO- #©JtB 
cc % A 1 -S i v FU KSft0ttj&<D 

K-ffiCC. Zn : 1 — 1 0%, Me : 0. 5 — 2. 0%. 
Zr:0. 0 5-0. 5%£^#U g|*)**A 1 fc<fctf 
^j^Rafi W> h tt Z> fflJSRO^ttBSfit* 4:^77 Kb 

* Ffct, ( 3 ) A 1 -Mn3fr&&;E$*<D— ^©frffiK:, 
Al-Si?^ ^77Fl, &Btf©te#©JtE 

tc % Zn : 1 - 1 0%. Me : 0. 5-2. 0%, V : 
0. 0 5-0. 5%£^fU »9**A 1 fcAtf^FpJjB 

*t (4) A I -Mn«#*Ktt©- *©K-®fc:, A 1 
-S \&*>>>tt*2^ v FU KSttOffe^cDJi-ffitt:, 
Zn: 1-10%, Mg : 0. 5-2. 0%, Cr: 
0. 05-0. 5%£^WU »9#A 1 fcct^'^Jil 

HAtt«c«nfeJ»SJftSfflr^ 5 A^&^ v F 

(5) Al -MnS^SH<D- ^©^ffitC, A 1 
- S i 3^5 ? F U tt2**<Dffi*OK-ffitC, 

Zn: 1 — 10%, Mg : 0. 5 — 2. 0%. Ti : 
0. 0 5-0. 5%. Zr : 0. 0 5-0. 5%£SW 
U g|9#A 1 te<fcV^jB^«*6ttSaflt<D^ 
mm&tt*?^? FbTfc4WAtttettft7ai«»SJB 
~»}A^*7 v FW, (6) A 1 -Mn^^ 
««CD— ;£<DjtffiK: % Al-Si^^ ^*;F 
U ^SWcDffe^CDjtffi^l, Zn : 1-10%, Mg : 
0. 5 — 2. 0%, Ti :0. 05 — 0. 5%, V: 
0. 05-0. 5 9*€rS*U 5^«9^A 1 4dcfcuqFpJiM 

WftttfcflHifcHKafeSfflTJU S A^#*^ ^ F 
*t (7) Al -Mn»^3teSttO— *0)t®*c % A 1 
-S i^35fcf*27* Ft/, »S*t<Dft*©>tffi«: % 
Zn: 1-10%, Mg:0. 5-2. 0%, Ti : 
0. 05-0. 5%. Cr : 0. 05-0. 5%£^W 
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U JHO^A lfccti^^ig^^6^^ffl^;co^ 

T;t^^A^£*5? F» % (8) A 1 -Mn?^ 
im(0--f5<Dftmi<C. A 1 - S i ^5 ? F 

U KStt©ffi*©)tlIfK. Zn : 1-1 0%, Mg : 
0. 5-2. 0%, Zr:0. 05-0. 5%, V: 

o. 05-0. 5%£^wu n*)&A\*5<kv^m 

10 » % (9 ) A 1 -Mn ^0>t-®CC, A 1 

Zn: 1-10%, Mg: 0. 5—2. 0%, Zr: 
0. 05-0. 5%, Cr : 0. 05-0. 5%£gW 
U 389 #A 1 fcJ:CX^iB^R««*>6»a*»«©«e 

T^S — ^A-^^^^ FW, (in) A 1 -Mnf^ 
1£M(0—Ji<DK;mt. Al-SiS5 ^#3:^ ? F 
I/, BcSt*<Oflfe*©>tffi«: % Zn : 1-10%, Mg : 
0. 5-2. 0%, Cr :0. 05-0. 5%, V: 
20 0. 0 5-0. 5%*S*U 3S9**A 1 fcitf^jg 

^m&hte&w&vmmm&tt*?^ v put** 

(n) A 1 -MnS^ffiMO- 7?©^-®*:, A 1 
-Si^5»«r^77FU KBW<D(ft*©K-fflCC, 
Zn:l-10%, Mg: 0. 5-2. 0%, Ti: 
0. 05-0. 5%, Zr : 0. 05 — 0. 5%, V: 
0. 05-0. 5%£^WU 3Sf9*«A lfc«tCf^Dli8 

30 W, (12) A I -Mn^^BttO— ^©J+WC A 1 
-Si« *>Vl*t>^ v F U SS*tCDffe^©>tffitC, 
Zn : 1 - 1 0%, Mg : 0 . 5-2.. 0%, T i : 
0. 05-0. 5%, Zr : 0. 05-0. 5%, C 
r : 0. 0 5-0. 5 K«S*U %k*)&A 1 
?IiB^»*&a:4ttaE(D«tt»«ffi»*^^^ Fbr 

Ffcf, (13) A 1 -Mn»^#St#(D— ^©W-fflK. A 
1 -S i FL/, 8CB«©flS*©)tffi 

CC, Zn: 1 — 10%, Mg: 0. 5—2. 0%, T 
40 i:0. 05-0. 5%, V : 0. 05-0. 5%, C 
r : 0. 0 5-0. 5 ^"5^A 1 is cfctf^ 
pJjB^»3^6tt*«JS^«tt»^ttt^7y FbT 
^^BS^tt«Cffin/cffe3iJfegffiT^5^^A^^^ 
Ft*. (14) A 1 -Mn^^M©-^)tI4c, A 
l-SiS5^*^77FL, BcBtt©flS*OKB 
fc, Zn: 1-10%, Mg:0. 5-2. 0%, Z 
r : 0. 05-0. 5%, V: 0. 05-0. 5%, C 
r : 0. 0 5-0. 5%£^TU i^AlfciW 
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KM, (15) A i -Mn Jfr^fcWO-JWftmtt , A 

Zn: 1 — 10%, Me : 0. 5-2. 0%. T 
i:0. 05-0. 5%. Zr:0. 05-0. 5%, 
V:0. 05-0. 5%, Cr : 0. 05-0. 5%* 

gffi7;i/i-')A^7!? KM, (16) BuiBA 1 -M 
n3fc££;B*fB\ Mn : 0. 8-1. 8%^Wl, S 
6KS i : 0. 1-1. 0%£#WU g|D#A 1 to J: 
0q^iB^^^6a*tt«*W"r*ttia ( 1 ) - (l 

s) ©rtoisrn^cciatt<oHftttccffn^:»S![«sSffl 

T^5-'5A^5 * KM, (17) ffi5A 1 -MnS 
Mn : 0. 8 — 1. 8%^MO, ££>K 
Cu:0. 1-1. 0%«rSfL t SWAlfeJ:^ 

Biaiw«*fe«c*a«E*WT*nia ( 1 ) - as) © 

21 KM, (18) KTlEA 1 -Mn^iS 
Mte, Mn : 0. 8 — 1. 8%^Wb, £6*CS i : 

0. 1-1. 0%, Cu:0. 1 — 1. 0%^MU 

ih ( 1 ) - (15) cowoi^-rti^tciBttoHftttKittn 

/clR33SftSffl7JU'S ^A<££^ » KM, (19) HuiB 
A 1 -MriXdftStttt. Mn : 0. 8-1. 8%. F 
e : 0. 5-1. 5%***U SIO^A 1 fcJ;O^FnJ 

a^Pi^*6«cSjiifis*»-r&WE ( i ) - (is) oft 

0A^^7-; KM, (20) SulBA 1 -Mn^1>tt 
», Mn : 0. 8—1. 8%, F e : 0. 5-1. bVo 
^fb. £6&tS i : 0. 1-1. 0%?:MI, 81 
9 AS A 1 toct^^ig^^^&^jffi^^WrSmTBE 
( l ) - (is) ©rt©i>rti*>{ciBtt<DiSAttK:ffiti/c 
®&&%mT)l>Z~y&&&?^v KM. (21) fylBA 
l-Mn$^2*}H Mn: 0. 8-1. 8%. F 
e : 0. 5 — 1. 5%£SWU 3£fc:Cu:0. 1- 

1. 0%*^TU «9#A I teJrtf^ift^^fc 
&S^«:WT&BUlB ( 1 ) - (15) ©rt©^m*«C 

7 KM, (22) bo IB A 1 -MnS^Stttt. Mn : 
0. 8-1. 8%, Fe:0. 5-1. 5%£^WU 
§P>tCSi:0. 1-1. 0%, Cu:0. 1 — 1. 0 

mzmrzmz ( 1 ) - (is) ©^©v^n^tcietE© 

B6^fn/c^fe^7^ 5 ~*A-££* v * K 
M, (23) 1512 A 1 -Mn$^»t KTIB (16) , 

(17) , (18) , (19) , (20) , (21) Sfctt (22) 
§Bi&©A 1 -MnS^S^, 2 i : 0. 0 5 

-0. 2 % Sr^W-f £ffl)££:*tf £:SMT'& & Bt&tfeK 

Stl/c^Mffl7JR-^A^7-> KM, (24) 

M IB A 1 -MnX^SttiS. S5IB (16) . (17) , 
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(18) , (19) . (20) , (21) ttcte (22) lBf$©A 
1-Mn^^feSMtC, 2 6fc:Zr:0. 0 5-0. 2 

s&sjbt^-'Ja^^? km, (25) iwBA i 

-Mn3fi££&tttt. luie (16) . (17) , (18) , 

(19) , (20) , (21) £/cte (22) IBigOA 1 -Mn 

3 6CtV:0, 0 5-0. 5%%SWt 

JUS-^A^^^ 7 KM, (26) ffrifiA 1 -Mn,^ 
10 #SMtt, BulB (16) % (17) , (18) , (19) , (2 
0) , (21) (22) 1B£S©A 1 -MnS^M 

ft. £6*CCr :0. 0 5-0. 5%*^Wr4fflfi£* 

A^£*<? v KM, (27) BuiBA 1 -MnS^SW 
te, f?f3 (16) x (17) , (18) , (19) , (20) , 
(21) &tcte (22) IBl$©A 1 -Mnjfi^SWtC. $ 

6^cMg : 0. 01-0. 2%fc#*r*«js**rr* 
KMT* 4 WftttccfttifcKaaftSfflT ;b 5 ~ a^ 
^ KM, (28) SglBA 1 -MnS^tttt, H3IB 

20 (16) , (17) , (18) % (19) , (20) , (2l) £ tc 
{* (22) IBi£©A 1 -Mn^^SMtC, 2£k:T i : 
0. 05-0. 2%, Zr : 0. 05 — 0. 2%Sr^W 

7JK--)A^7 7 KM, (29) IMBA 1 -MnS 
^SM«, fulB (16) , (17) , (18) . (19) , 

(20) , (21) */c« (22) IB$£©A 1 -Mn^S 
MCC k SfcKT i :0. 05-0. 2%, V:0. 05 

-o. 5%*a*r43BfiSfewr*s*t'c**sffttt*c 

KM, (30) 

30 ffriBA 1 -Mn^^MlJ, tulB (16) % (17) , 

(18) , (19) , (20) , (21) ttctt (22) IBtfcDA 
1 -Mnf^StfK:, 2 6W:Ti : 0. 0 5-0. 2 
Cr : 0. 0 5-0. 5 SttfiR*:** & 

SMT* SiMrtt«:flE*i/c(ftS[»8«riU s ^ a^ 
£^ sr KM, (31) By IB A 1 -Mn^-EWt buIB 

(16) , (17) . (18) % (19) , (20) . (21) ^/C 

it (22) IBiE©A I -Mn^^^MCC, ?6(CT i : 
0. 05 — 0. 2%, Mg: 0. 01-0. 2%£^W 

40 7;^-^A^77 (32) ftjfBA 1 -MnS 

BUR (16) % (17) , (18) , (19) , 

(20) , (21) S/c« (22) IB4K©A 1 -Mnf^S 
M«:, £6fc:Zr:0. 05-0. 2 9^, V:0. 05 
-0. S^^Wr^ttfiRfc^TSSM-cfe^Wfttttc 

«nfc««IIWfflTJU5-^A^^9^ KM. (33) 
I5IBA 1 -Mn^^^SMti. milB (16) , (17) , 
(18) , (19) , (20) , (21) Sfctt (22) lBUt©A 
1 -Mn^^KMtc, $6CCZ r : 0. 0 5-0. 2 
Cr : 0. 0 5-0. 5%S^^-Sffl^Wr S 

so ^r*4»^K*nwi«t*aHTJU5-->A^ 
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?5 * Ft*, (34) <5IBA 1 -MnS^Sttli, BoiB 
(16) , (17) , (18) . (19) . (20) , (21) ifc 
« (22) IBifc<DA I -Mn^S*ttC, 3£tCZ r : 
0. 05-0. 2%. Mg: 0. 01-0. 1%£^T# 

7;l/5^^A^^7 ? Ft*. (35) WKA 1 -MnS 

^fcfctm* mria (is) . (17) . (is) % (19) , 

(20) , (zl) ifctt (22) IBiEcDA 1 -Mn&^&IS 
$£>(CV : 0. 05-0. 5% k Cr :0. 05 
-0. 5%*^t"*fflJSE«:W-r4S»"C**i»ft&CC 10 

fitl^lSft^SfflT^S-^A^^^t; Ft*, (36) 

f&iBA 1 -Mn'JfifelSKtttt. We (ie) , (17) % 

(18) . (IS) , (20) . (21) (22) fBSSOA 

££>KV:0. 05-0. 5 
Mg:0. 0 1-0. 2%*«9r*fflJSS*Wr* 

£-5 * Ft*, (37) mJIBA 1 -Mn5ft-6A«#*tt. HuiB 

(16) . (17) . (18) . (19) t (20) . (21) SSfc 
U (22) IBtSOA I -Mn^SW, £6&cCr : 

0. 05-0. 5%, Mg:0. 01-0. 2%£^W 20 

Til/ 5 5 ?p Ft*. (38) I5IBA 1 --Mn* 
d^iStttt. UfB (16) , (17) . (18) % (19) , 

(20) % (21) titit (22) IBiECDA 1 - Mn^S 
t*CC. 3 i :0. 05-0. 2%. Zr:0. 0 
5-0. 2%, V:0. 05-0. 5 %Z^mT2>ffiJ& 

O^i^&f? 7 Ft*. (39) SufBA 1 -Mnf^-Btt 

«. B-JSB (16) , (17) . (18) , (19) , (20) , 

(21) (22) iBtfcOA 1 -Mn^i^K, 3 30 
£tCT i : 0. 0 5-0. 2%. Z r : 0. 05-0. 
2%, Cr : 0. 05-0. 5%«rSWTS«aiS*Wr 

s^r*4BAttcc«nftj»*|ftBfflr ^ 5 - •> a^ 

Ft** (40) BtfifiA 1 -Mn^attt, W 
IB (16) , (17) % (18) % (is) , (20) . (21) * 
fctt (22) IBt^COA 1 -Mnf^WfC, 3 
i:0. 05-0. 2%, Zr :0. 05-0. 2%. 

Mg:o. oi-o. 2%*sw-r*»at«:wr*a*f 

* Ft*. (41) ho IB A 1 -MnS^&Ktttt. ftusB (l 40 
6) % (17) , (18) , (19) x (20) . (21) *fctt 

(22) fB«gc7>A 1 -MnS^fcBfcfOC. 2 6*CT i : 
0. 05-0. 2%, V : 0. 05-0. 5%, Cr: 
0. 0 5-0. 5X*d*-r&jft6K**f4S*#"C*S 

**> (42) loiBA i -Mn^Mit nre (is) % 

(17) , (18) , (19) . (20) . (21) ZtcXX (22) 
IBiSOA 1 -Mn*^fcS*#fe: % ££KTi :0. 0 5 
— 0. 2% % V : 0. 05-0. 5%, Mg:0. 01 

-o. 2x*d«r**Bjs**-r4»»r*&w*ttK: so 
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gnfc^sfflr^ 5 ^ •) 7 7 Ft** (43) 

S5I3A 1 -Mnjfi£&3Sfel , l2. WB (16) , (17) v 

(18) % (19) % (20) . (21) Stclt (22) IBiSOA 
1 -Mn»^fcBt*Kl. £6KT i : 0. 0 5-0. 2 

%, Cr : 0. 0 5-0. 5%, Mg : 0. 01^0. 

i$SSffl7i^-OA^7 5 Ft*. (44) «»BA 
1 -MnR^Stttt. MB (16) fc (17) , (18) , 

(19) % (20) , (21) Stckt (22) IB$g<DA i -Mn 
X£d£4*tC % £<=>CtZr:0. 0 5-0. 2%^ V : 
0. 05 — 0. 5%, Cr : 0. 0 5 — 0. 5 9«*iff 

7;l/^>)A^7 7 Ft*. (45) UEA 1 -Mnf, 
ttE (16) . (17) , (18) , (19) , 

(20) , (21) £?ctt (22) mm<DA 1 -MnS^B 
S^KZ r : 0. 05 — 0. 2%, V : 0. 05 

-0. 5%, Mg:0. 0 1-0. 2%%SWr4»J5K 

9A££?7 ? Ft*. (46) MiS A 1 -MnSa&BW 
tt. 8913 (16) , (17) , (18) % (19) , (20) , 

(21) £?ctJ (22) IBtgCDA 1 -MnJR£££$tic. ^ 
^tCZr : 0. 05—0. 2%, Cr:0. 05—0. 
5%, Mg : 0. 0 1 -0. 2 9*'&£*?«IBJi&&rr 

^^^^ Ktt. (47) IQEA 1 -MnS^Sfli. Hr 

IB (16) , (17) , (18) 4 (19) , (20) , (21) ^ 

tc\t (22) (16) . (17) , (18) */c« (19) IfitgCD 

Al-Mn»6ftBtt«C, 36^CV: 0. 0 5 — 0. 5 

Cr : 0. 05—0. 5%, Mer : 0. 05—0. 

5 % *^m?z>m&*mt *«w-c* ^(W^t4«: tn/c 

MAtftBffi7il/^<=-9A^^7 ^ Ft*. (48) mTIBA 
1 -Mnl^SWtt, g?IB (16) . (17) , (18) . 

(19) , (20) . (21) */ctt (22) IBigc^A 1 -Mn 
^^BMtC, ^ecCTi : 0. 05-0. 2%, Z 

r : 0. 05 — 0. 2%, V : 0. 05 — 0. 5%. C 
r : 0. 0 5-0. 5 9**S*T4«tt**TS;8**-C 

Ftt, (49) MIB A 1 -MnS^WJ, g5IB (l 
6) % (17) . (18) . (19) % (20) . (21) 

(22) IBtgcDA 1 -Mn^^St*tC, 5 6CCTi : 
0. 05—0. 2%, Zr:0. 05—0. 2%, V: 
0. 05-0. 5%, Mg :0. 01-0. 2%%^ 

rs^ft#r*«t*r**BAtt«c«*i/cj»«ttsffl 

7J^^-)A^^7-. Ft*, (50) S5IBA 
^S*ttt, We (16) . (17) . (18) , (19) % 

(20) , (21) ttcit (22) IBSgcDA 1 -MnX^ftS 
t*«C. ?^>U:T i : 0. 05-0. 2% % Zr:0. 0 
5-0. 2%, Cr : 0, 05 — 0. 5%, Mg : 0. 
0 1-0. 2K^*r«llJ5K«4rrft£t* a C4i«M* 
ttK:ffn/c««»SfflTJl/5-^A^fti?9i Ft*, 



13 

(51) BoiBA I -Mn^^W. BUiB (16) . (l 
7) . (18) . (19) . (20) . (21) S/cB (22) ffi 
n<OA 1 -Mn^^aSWK:. $6tcTi : 0. 05- 
0. 2%. V: 0. 05-0. 5%. Cr : 0. 05- 
0. 5%. Mg:0. 0 1-0. 2%*SWTSfflJS& 

2*&±i> v -7 K*t. ( 52) «fS5A 1 -Mn^S^ 
tt. H08B (16) . (17) . (18) . (19) . (20) . 
(21) ttcit (22) ISiKcDA 1 -MnS^WK, $ 
6KZ r : 0. 05~0. 2%. V : 0. 05 — 0. 5 10 
%. Cr:0. 05-0. 5%. Mg : 0. 01-0. 

m&wmmrji s. - v v k#. ( 53) buiba 

1 -MnS^iE««. SuiB (16) . (17) . (18) . 
(IS) . (20) . (21) *fcB (22) iBt&©A I -Mn 
S^4S*tK. 36tCTi : 0. 0 5-0. 2%. Z 
r:0. 05-0. 2%. V:0. 05-0. 5%, C 
r:0. 05-0. 5%. Msr : 0. 01—0. 2%* 

g^TJUS -<5J»-&&.tr<7 v Kt*. K^^Wr-Sk© 20 

[0 009] g"f, C©^W©S^ES5SfflT;b5 A 

(a) «ensffi^*t 

Zn:Znlt RftJMMIBfttcr . «« 
BSS6**s+»{c«*>fel/>©T-»* U <tt < . — 2f. 1 .30 

0 % r£*rr -a t a a^Jt&#ti*f a & . 

«&|!§e&f**»©Z nSttttU. 1-10 %icmtbtc. 
Zn©^rg©-Jf#*l<l>®BB4. 1-8%-C* 

[00 1 0] Ms : «HI©®£t**<E>Mg I*. 

ffcHtbL-tt/cS i -^Cui^LT^ra^^^B 
^bt:1g!ftlS«&t*©^&fSjJb;*-tf. SiKuM 

m<DM-6tmmt>ht):^<D-ettf&L<tj:<^ 2. 
Zt&tcEfflJOJM, Ktt^ffiTf .5©-ciff£L- so 
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SB. 0. 5~2. 0%K5£»?C. MgSWS©-^ 
gtA>©BB0. 7-1. 8%-e*5. 
[OOlllTi :Ti». ^«fe*tCT i A 1 3 fr<f© 
©iNB^^Sraffc^^Jf^l/. t©J&£bfc£JIIliHb^ 

<-r*flyB#*»>. fLaoafeWflPM-rsa*. -e-©s*r 

0.05 %*i§"CBj?rg©itf 6 *a 

ttoo-c*?* l < a < . 0. 5%£jg*-c^w-r 

■Sig^fcA 1 -T i^Sra{t^*^fiSi$n5C«>:tC 
«fc -o r ttR§ffi£ #© e ag£&*iif*-r S t S«:EB£ira 
IttAMST-T'5>©T'5f4L-< tct>. Ltcifi^T. m&Wi 
m&.ttt<c£tit-i2>T i^IIJ. 0. 0 5-0. 5%tC 
S&fc. T itSlO- Jt$?£lA»®BB0. 2—0. 

[ 0 0 1 2 ] Z r : Z r B. ffji&ttHCZ r A 1 , 

fell. rJby7'J^g*T^SrS7K^b^lS©^RSSr^ 
< T SCUBAS* *5. ?L£©&£*i«>iMT-&a5. t<D^m 

fi*^wfi*«o. 0 5^*jgr-B^?M©iHStt*^e>n 

tcC»©-C»*b<&<. — 0. 5%^g^.T^*t 

£<LJEianitt*HETT*©rJI?$L<frl,>„ 

T. *g!f4|5§®&**{<:^*ftSZ rtttli, 0. 0 5- 

0. b%icj£itotc. zr^mMo)—m»tu^mm\t 

0. 1-0. 4%V$>2>. 

[00131V : Vtt, SPJHWicVA l l0 ^t'©aiG 

rfc. ®tt®®^©*Mici?fi-rs^ia^b^B. 
ws*io . 0 5 %^mxk-mm.<om^Lifinhtit£\,>(D 

?tfr&L<tj:< . —iS. 0. 5%«rS?5--C^W^--5iE 
iSJOXtt/!)S<ST-ra©-CW^ L< tx\,K hic-h^-C. tS 
ttl^SS^^SnaV^WMB. 0. 0 5-0. 5% 
UL&tbtc. VgWS©-S*?SLC^85HBO. 2-0. 

[ 0 0 1 4 ] C r : C r B. ^ife^fCC r A 1 , U£<D 

e*^#M*s 0.05 %#:ffi-ei±mw.<z)&-it&Am h *i 

t£l><D~C&£L<tj;< . —73, 0. 5%*M;LT^frf 
■5<!:EE5IJraXl43E>MgT-r-5©-C« ; *b</j:C> 0 LfcjWo 
•C. ^«Pl«8JBt«{c^i*aSC r^«»i, 0. 0 5- 
0. 5%tcS©/c 0 C r U»«Htt 
0. 2-0. 5%-f*^ 0 
(00 15) <B> «tt 
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Mn :Mnlt S*HRift*CCA 1 -Mn£JWHHb£«l£ 

1. 8%«:S^-c^-r*ifflA^Bira{t^cD^ia 

~>X, MnCD^WM^rO. 8—1. 8%tC5£a6/c e Mn 

[0016] Fe : Feli, jRBfcUHCA 1 -FeiiB 

UT^SA 1 -F e*«BMfc^«!K:J:oritaiSn4. 
tcgiriBHUfflfcA 1 -F e^KM^t'&WO^fftCCcfcor^ 

o. 5%*»-ciwfao»*&j»enr, 1. 5 

frt> 0 L/c^ot, FeCD^Wfiti, 0. 5—1. 5% 

7£Mx.- 1 . 3%r&£ 0 20 
[0017] Si :Si«, Mn i^ff 3i*4C iCCj; 
DAl-Mn-S i^llMb^«&fcoT*tt*W:# 

jm\ — i. o^saiLTdwrs 

r. SiO^fMO. 1-1. 0%CcS*/c. Si© 
^fi©l^*5#*lA*JBH«:0. 2-0. 5%T£> 

[0018] Cu : ;S**fcS**i*C utt* vFij^ 30 

*<-r*fpffl*wr*3w: o. \%^mx 

raa^Wftnr. 1. oK*tt*.TSW 

r & <h ©Bijgtf f&T? ZfctbZ'yttV tc«m**ft 

T, CuOgWMO. 1-1. OXKgftfc. CuCD 

H»*LC*JeH»0. 3-0. 7 
[0019] T i : T i JSE»tt % 5 9fW»K:T i A 1 40 

ftrr&#. *o4*«*o. o 5 96*mvimm<mm 

imhil?. -tf. 0. 2%£Sx6ctjJDXi4£ffiWir 

0 5-0. 2%lcj£*bic. T i ©^£S<D--JH#*LA> 
ffiHttO. 0 7-0. 1 5%f 
[0 0 2 0 ]Zr;ZrfcTi &RttK. £9tt9St(C. 

z r a i , ft£om&t*$mmt&&t Lxm&wcft 
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j£i;T»Jnrs*j, ^<d^ws#o. 0 5%*siT*«^r 

— 0. 2%?:«xSi!)aH4 

S»0. 0 5-0. 2 Xfcgtfrfc. Z r CD^WSCD-fi 
#*IA»SEB«:0. 0 7-0. 18%t«>^ B 
[0 0 2 1 ] V : Vfci^ftWfftfcVA 1 ..&£<D«HI 

o.o5 %*i»rtt»fSac!>s&*3W»6n"r k 
— o. 5%«r«^^<tsnxtt%|iaw-rs<D-c»*L 

<ttl*. LWot, V©SWfiteO. 0 5-0. 5% 
caEaWt. V©gS10- g^^LU^HttO. 0 7 — 
0. 3 5%T*S. 

[0022] Cr :Cr», IRttWcC r A 1, ft£<D 
«lfflteA«IB{b-&*4UTJR»itJK:»»U. 

^©gWfi3W0. o 5%*ss*r«^Ta<D^«^{#6 
nf. — o. 5%^^x.^,<!:Jnxtt^pjiS-r^<Dr- 

»tb<ft^. l/d^t ( Cr(DMI«0. 0 5- 
0. 5%KS#>/t D C rCOSWSCD— Jg»$l/^eH« 

0. 07-0. 3 5%t?&4. 

[ 0 0 2 3 ] Mg : Mfirtt* SWcMgA 1 . tctfO 
«ttft*KIB{b-&«li:Lr3B»*CC»«L. SttOSttt 

fotwi^o. o i %*M-ctt»fa<Djft**stse> 

nr, 0. 2K*jtt*.*<blMtt5t EBSftlXtt* 

Ms<DS*r»*0.. 0 1-0. 2%tcS^/c 6 
[0 02 4] (C) 

3 - 1 5%CCj£tf>fc. % 5#*<DS i <D#^g 

TMBflJTSA 1 - S i 355 u&gKUSGTZn** 

1. 0-5. 0%^£nTl>T£fc<Dfc^tf e 
[0 0 2 5 ] 

[ftKOHtfeO^tt) * 1 -*7 ^-r^^SCDA 1 

m$ : 1 5 Omm0iI»t,^^a-Z«tti!L 

[002 6] 
(*1 ] 
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